A validated HPLC method with fluorescence detection for the glucuronides of Combretastatin A1 in human plasma, and studies on their cis-trans isomerisation.
Two monoglucuronides (CA1G1 and CA1G2) of the catecholic cis-stilbene Combretastatin A1 (CA1, OXi4500), have been identified in a clinical trial of the bisphosphate prodrug of OXi4500, OXi4503. A validated assay for the two glucuronides in human plasma using HPLC with fluorescence detection after post-column photolysis is described. The assay was linear over the range 25 nM (CA1G1) or 50 nM (CA1G2) - 5000 nM, R(2)≥ 0.996. The intra-day precision for CA1G1 was better than 8.7% RSD (19.4% at the LLOQ), and the inter-day precision was better than 5.5% RSD (7.6% at the LLOQ). The intra- and inter-day accuracies were better than ± 12.6% relative error (14.8% at the LLOQ) and 4.8% (5.4% at the LLOQ) respectively. For CA1G2, the intra-day precision was better than 5.7% RSD (7.5% at the LLOQ), and the inter-day precision was better than 4.8% RSD (11.9% at the LLOQ). The intra- and inter-day accuracies were better than ± 10.1% relative error (12.6% at the LLOQ) and 2.2% (3.8% at the LLOQ) respectively. Recovery from plasma was measured at three concentrations (125, 625 and 2500nM). Mean recovery of CA1G1 was 94.5% and ranged from 94.4 to 99.2%. Mean recovery of CA1G2 was 90.7%, range 88-92%. During the validation process, one of the isomers was unexpectedly found to be unstable. CA1G1, substituted ortho to the stilbene, was relatively stable, but the meta-substituted CA1G2 readily converted from the cis-stilbene conformation to the trans isomer. This was catalysed by acid and heavy metals, and could be inhibited by antioxidants such as ascorbic acid. Isomerisation could also be induced by one-electron oxidation processes such as horseradish peroxidase and azide radicals.